Birch, Stewart, Kolasch & Birch, llp 



RAYMOND C. STEWART 
JOSEPH A KOLASCH 
JAMES M. SLATTERY 
BERNARD U. SWEENEY- 



MARC S. WEINER 
JOE McKINNEV MUNCY 
ROBERT J KENNEY 
DONALD J. DALEY 
JOHN W. BAILEY 



OF COUNSEL: 

HERSERTM BIRCH (1905-1996) 
ELLIOT A GOLDBERG- 
WILLIAM L GATES- 
EDWARD H VALANCE' 
RUPERT J 8RA0Y(RET)- 
F PRINCE BUTLER 
FRED S WHISENHUNT 



INTELLECTUALtf-ROPEI^TY LAW 

8110 Gatehouse Road 
Suite 500 East 
Falls Church, va 22042-1210 
USA 

(703) 205-8000 



THOMAS S AUCHTERLONIE 



D RICHARD ANDERSON 
PAULC LEWIS 
MARKW MILSTEAO- 
JOHN CAMPA- 
RICHARO J GALLAGHER 



FREDERICK R HANDREN 

MARYANNE ARMSTRONG Ph 0 

MAKI HATSUMI 

MIKE S. RYU 

CRAIG A McROBSIE 

GARTH M, DAHLEN. Ph D 

LAURA C LUT2 

ROBERT E GOOZNER. PhD 



ALAN PEOERSEN-GILES 
JUSTIN 0. KARJALA 
C KEITH MONTGOMERY 
TIMOTHY R WYCKOFF 
HERMES M S0YE2. PhD 



KRISTIL RUPERT, f 



jcSil U.S. PTO 

llllllllllillllllllliilll 

07/07/00 



Date: July 7. 2000 



Docket No.: 0630-1115P 



Assistant Commissioner for Patents 
Box PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 



Transmitted herewith for filing is the patent application of 
Inventor (s) : KIM, Jea-Seong 

For: METHOD AND APPARATUS FOR SERIAL DATA COMMUNICATION 



Enclosed are: 

X A specification consisting of 17 pages 
-6 sheet (s) of formal drawings 

X .... An assignment of the invention 
_X_ Certified copy of Priority Document (s) 

X Executed Declaration X Original _ 



Photocopy 



A verified statement to establish small entity status under 3 7 
CFR 1.9 and 37 CFR 1.27 

.Preliminary Amendment 

Information Disclosure Statement, PTO-1449 and reference (s) 



MAti. Addkkss P O Box 747, Falls Cnukcii, VikT,i,\i.\, USA 220'i0-O7-?7 



0630-1115P 



Other 

The filing fee has been calculated as shown below: 

LARGE ENTITY SMALL ENTITY 



FOR 


NO. FILED 


NO. 


EXTRA 


RATE 


FEE 




RATE 




FEE 




BASIC FEE 


*********** 
*********** 


********** 
********** 
********** 


***** 
***** 


$690 . 


00 


or 


**** 




$345 


00 


TOTAL 
CLAIMS 


8 - 20 = 


0 


xlB =$ 


0. 


00 


or 


X 9 = 


$ 


0 


00 


INDEPENDENT 


2 - 3 = 


0 


x78 =$ 


0 . 


00 


or 


X 39 = 


$ 


0 


00 


MULTIPLE D] 
CLAIM PRES] 


3PENDENT 
3NTED n. 




+ 260 = 


$ 0. 


00 


or 


+ 130 = 


$ 


0 


00 



TOTAL $ 690.00 TOTAL $ 0.00 



X A Check in the amount of 5 730.00 to cover the filing fee and 
recording fee (if applicable) is enclosed. 

Please charge Deposit Account No. 02-2448 in the amount of 

$ . A triplicate copy of this transmittal form is 

enclosed. 

No fee is enclosed. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STE^&aaj,^OLASCH & BIRCH, LLP 



(703) 205-8000 
TLC/amr 




TEKIY L. CLARK 
ig. No. 32,644 
O. Box 747 
Falls Church, Virginia 



22040-0747 



METHOD AND APPARATUS FOR SERIAL DATA COMMUNICATION 
BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates to the technology of data transmission and 
reception between control units through a serial bus, and in particular to a method 
and an apparatus for serial data communication which is capable of accurate data 
10 transmission and reception regardless of the change in circumstances by 
performing a two-way communication between two independent communication 
control units, processing a task independently by the one control unit when 
communication is disabled due to an abnormality of the other control unit. 

15 2. Description of the Prior Art 

In the conventional serial data transmission technology, data transmission 
and reception is performed under the control of a master control unit. In other 
words, when the data transmission and reception is performed between two 
control units, a dock is controlled by a one master control unit. Accordingly, a 

20 slave control unit transmits and receives data in accordance with the clock which 
is controlled by the master control unit. 

Figure 1 and figure 3 illustrate normal data and transformation data which 
are on a bus in the conventional serial data transmission technology. Figure 1 
illustrates an example of an IM bus protocol developed by ITT, figure 1a illustrates 

25 normal data transmission, figure 1b illustrates data transformation caused by the 
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surrounding noise. Herein, the surrounding noise may be generated by an external 
symbol dictionary (ESD) or internal discharge of a color picture tube (CPT), and a 
signal for producing contrast 36hex data may be transformed into the signal for 
making contrast 16hex data due to the surrounding noise. 
5 Figure 2 illustrates an example of a Philips 12C bus protocol which have 

been used widely in recent years. Figure 2a illustrates a normal data transmission, 
and figure 2b illustrates data transformation caused by the surrounding noise. 
Data change of a tuner may be considered as a countermeasure for such data 
transformation, but data of other control unit may be changed due to the data 

10 change of the tuner. On the 12C bus, although it is possible to check whether the 
slave control unit received the data as a byte unit, an incorrect operation may be 
performed when the data is changed. 

Figure 3 illustrates a master control unit in a clock line occupation state or 
in a long communication pause state during the data transmission, at this time the 

15 slave control unit can not perform independently. 

The conventional technology have the following problems. When 
transmitted data from the master control unit is damaged due to the surrounding 
noise, the slave control unit may process the data without recognizing the damage 
and may perform an inaccurate operation. When the master control unit stops the 

20 data reception while receiving the data, in other words, when the master control 
unit holds the clock line due to its abnormality, the slave control unit can not 
perform any operation. When there is a need to get information from the master 
control unit or to transmit information on the slave control unit, it is difficult to get 
the information independently without the process operation of the master control 

25 unit. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a metlnod for serial data 
5 communication which is capable of accurate data transmission and reception 
regardless of the change in circumferences by performing a two-way 
communication between two control units having separate and independent 
communication control, adjusting a communication data quantity voluntarily by a 
definition of both control units, and performing communication between the control 

10 units which have different control voltages by complementing a circuit slightly. 

To achieve the object, there is provided a method for serial data 
communication which transmits and receives two-way data between two control 
units. The method comprises a data transmission process which transmits data 
from a first control unit to a second control unit, at the same time checks a 

15 reception confirmation signal of the second control unit on each number of the 
data by transmitting a clock signal, and a data reception process which receives 
the data from the second control unit by the first control unit, at the same time 
checks a transmission confirmation signal of the second control unit on the each 
number of the data by transmitting the clock signal. 

20 When the first control unit transmits serial data to the second control unit, 

the data transmission process includes the steps of (a) confirming whether data 
was received, starting data transmission with a data transmission start signal and 
receiving the reception confirmation signal from the second control unit, (b) 
recognizing the data reception of the second control unit and reversing the 

25 transmission start signal in order to transmit the next data, (c) transmitting the 



transmission permission signal which informs the second control unit to transmit 
the next data, and (d) feedback-receiving the transmission permission signal. The 
data is transmitted to the second control unit by performing the steps repeatedly at 
certain intervals. 

5 The data reception process includes steps of (a) receiving the first data 

from the second control unit and performing feedback for informing the data 
reception, (b) receiving a next data transmission preparation signal from the 
second control unit, (c) transmitting the data transmission permission signal to the 
second control unit, and (d) transmitting the next data on the second control unit 
10 after feedback-receiving the data transmission permission signal. The data is 
received from the second control unit by performing the steps repeatedly at certain 
times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

Figure 1a is a waveform diagram illustrating an example of a normal data 
on an IM bus. 

Figure lb is a waveform diagram illustrating data transformation on the IM 
bus due to surrounding noise. 
20 Figure 2a is a waveform diagram illustrating a normal data on a 12C bus. 

Figure 2b is a waveform diagram illustrating the data transformation on the 
12C bus due to the surrounding noise. 

Figure 3 is a waveform diagram illustrating long communication trial state 
or communication pause state on the 12C bus. 
25 Figure 4 is a block diagram illustrating preferred embodiment of serial data 
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control units of the present invention. 

Figure 5 is a waveform diagram illustrating data transmission mode of the 
present invention. 

Figure 6 is a waveform diagram illustrating data reception mode of the 
5 present invention. 

Figure 7 is a circuit diagram of control voltage matching for bus lines of the 
present invention. 

Figure 8a-8c are flow charts illustrating a method for serial data 
transmission control of the present Invention. 
10 Figure 9 is a flow chart illustrating the method for serial data reception 

control of the present invention. 

DETAILED DESCRIPTIPN OF THE PRESENT INVENTION 

15 Figure 4 is a schematic block diagram illustrating a serial bus line 

connection applied to a method for a serial data communication of the present 
invention. It comprises a first control unit 1 and a second control unit 2, each 
control unit can operate as a master control unit or a slave control unit according 
to need, when data is transmitted and received, the both control units transmit and 

20 receive various recognition signals and confirmation signals before and after of 
data unit through a clock signal as a medium. 

The operation of the present invention will be described in detail with 
reference to the accompanying figures and figure9. 

Figure 4 illustrates four bus lines installed between the first control unit 1 

25 and the second control unit 2, TXD is data transmitted to the second control unit 2, 



RXD is data received on the first control unit 1 , TXC is a clock signal transmitted to 
the second control unit 2, RXC is a clock signal received on the first control unit 1 . 

Herein, both control units 1 and 2 are not fixed as the master control unit 
or the slave control unit, but operate as the master control unit or the slave control 

5 unit according to situations described below. 

Figure 5 illustrates a signal waveform on each bus line for indicating a 
protocol applied to the present invention at a data transmission mode. On the 
basis of the first control unit 1, when a transmission clock signal TXC and the 
reception clock signal RXC are "high", the transmission data TXD starts the data 

10 transmission at the time of "low" conversion of the transmission clock signal TXC. 

After the first control unit 1 outputs a transmission start signal, t1 section 
receives a data reception confirmation signal from the second control unit 2, 
length(time) of the t1 section is set in consideration of a data processing cycle of 
the second control unit 2. It is advisable for the t1 section to be set at 20-70ms 

15 according to experimental results, this is the maximum wait time considering an 
inputted signal cycle of a television set which is 100-1 20ms at consecutive 
operations of a remote-controller. 

After all, the t1 section is for informing a first data transmission-reception 
and is data effective section. 

20 t2 section converts the clock signal TXC into "high" in order to transmit the 

next data after the master control unit, namely, the first control unit 1 recognizes 
the data reception of the second control unit 2, and the t2 section (time) is set in 
consideration of a feedback time of the second control unit 2 after receiving and 
processing the data of the second communication unit 2. 

25 t3 section is for transmitting a signal which permits the next data 

6 



transmission to the first control unit 1 on the slave control unit (the second control 
unit 2), the t3 section is set in consideration of the feedback time of the first control 
unit 1 . 

t4 section is for feedback-receiving the signal which permits the next data 
5 transmission from the second control unit 2 on the first control unit 1, at this time 
the first control unit 1 converts the next data and transmits the converted data. 

t5 section is for receiving the data reception confirmation signal from the 
second control unit 2 as well as the t1 section, the t5 section is set in consideration 
of a feedback receiving time from the second control unit 2 because data 
10 transmission mode has started already at this point. 

t6 section performs the same function with the t2 section, t7 section 
performs the same function with the t4 section, and t9 section performs the same 
function with the t5 section. Numbers of transmitted data through the above 
process are changed freely by using the protocol between the first control unit 1 
15 and the second control unit 2. 

Figure 6 is a waveform diagram at the data reception mode illustrating 
signal waveforms on each bus line in order to indicate the protocol applied to the 
present invention. On the basis of the first control unit 1 , at the data reception 
mode, when the reception clock signal RXC and the transmission clock signal TXC 
20 are "high", the data reception is started at the time of "low" conversion of the 
reception clock signal RXC. On the contrary with the above reception mode, a 
feedback signal is transmitted through the clock signal TXC in accordance with the 
clock signal RXC received from the second control unit 2. 

The t1 section receives a first data from the second control unit 2 and 
25 feedback-performs the first data reception through the transmission clock signal 

7 



TXC, and the t2 section converts the clock signal RXC into "high" on the second 
control unit 2 in order to indicate preparation of the next data transmission. 

The t3 section is for transmitting a transmission permission signal to the 
second control unit 2 through the transmission clock signal TXC, the t4 section is 
5 for transmitting the next data after receiving the transmission permission signal on 
the second control unit 2. 

The t5 section is for receiving and feedback-performing likewise the t1 
section, length of the t5 section is set in consideration of the feedback receiving 
time of the second control unit 2 because the data reception mode has started 

10 already at this point. 

The t6 section performs the same function with the t2 section, the t7 
section performs the same function with the t3 section, the t8 section performs the 
same function with the t4 section, and the t9 section performs the same function 
with the t5 section. Numbers of the received data through the above process are 

15 changed freely by using the protocol between the first control unit 1 and the 
second control unit 2. 

Figure 7 illustrates the both control units and added pullup-pulldown 
circuits for communicating smoothly when a control voltage level of the both 
control units is different. For example, when the first control unit 1 uses 5V, 

20 recognizes 3-5V as "high" and 0-0.7V as "low", the second control unit 2 uses 3.3V, 
recognizes 2-3V as "high" and 0-0. 7V as "low", in this case the first control unit 1 
controls the voltage of the TXD bus line and the TXC bus line. In other words, 
when the pullup resistance R1 and R2 are connected between the power terminal 
5V and the TXD, TXC bus lines of the first control unit 1, the first control unit 1 

25 keeps the voltage balance through a control voltage matching unit 4. 



Levels of the reception data and the clock signal RXD, RXC of the second 
control unit 2 are same with levels of the reception data and the dock signal RXD, 
RXC of the first control unit 1 by the control voltage matching unit 4 including 
resistance R5, R6 serial-connected to the TXD, TXC bus lines which connects the 
5 other connection point of the resistance R5, R6 to a ground terminal through 
resistance R7, R8. 

Meanwhile, figure 8a-8c are signal flow charts of the data transmission 
mode of the present invention, a method for the serial data transmission of the 
present invention will be described with reference to the accompanying figures 8a- 
10 8c. First, when the transmission mode is started as depicted in figure 8a, the first 
control unit 1 confirms whether the data is transmitted from the second control unit 
2, when the transmitted data is confirmed, in other words, the reception clock 
signal RXC is "low", the first control unit 1 reception-processes the transmitted 
data, and transmits the data (SA1, SA2). 
15 When the data transmission fails, re-transmission is performed, repetition 

count is set at three in the present example (SA3). 

Number of the data TXD unit is set at 3byte, namely, 24bit are set as the 
number of the data unit in the present invention (SA4). 

When the preparation process as above is completed, the clock signal 
20 TXC is set "low", and the transmission data TXD is transmitted to the second 
control unit 2 (SA5). 

After transmitting the transmission data TXD, it is confirmed whether a 
feedback signal from the second control unit 2 is inputted within a certain time, 
when the feedback signal is inputted, normal data transmission is confirmed, when 
25 the feedback signal is not inputted, transmission error is confirmed (SA6, SA7). 
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When the transmission error occurrence is confirmed, the transmission 
operation is instantly stopped, it is confirmed whether the repetition count is ali 
counted, when the count is all counted, the transmission process returns to the 
first, when the repetition count is not all counted, after waiting a certain period 

5 (1 ms) returns to said (d) process, and re-transmission is performed (SA8, SA9). 

But, when the transmission error does not occur, after converting the 
transmission clock signal TXC into "high" in order to transmit the next transmission 
data TXD, a feedback signal is checked in order to confirm reception standby of 
the other communication unit(SA10, SA11). 

10 As a result of the confirmation, when the feedback signal is inputted, 

normal data transmission is confirmed, when the feedback signal is not inputted, 
the transmission error occurrence is confirmed and re-transmission is performed 
by proceeding the above SA8, SA9 process (SA12). 

When the normal data transmission is confirmed, it is confirmed whether 

15 the data is all transmitted, when all the data transmission is confirmed, the 
transmission process returns to the first, when there is remaining data to be 
transmitted, after preparing the next data, returning to the SA5 process, and the 
above process is repeated (SA13, SA14). 

Figure 8b illustrates a routine for checking a feedback signal input from the 

20 second control unit 2 after transmitting the transmission data TXD when the 
transmission clock signal TXD is "low". A time for receiving a feedback signal from 
the second control unit 2 after the first data output and a time for receiving the 
feedback signal from the second control unit 2 after consecutive outputs are set. In 
the present example, maximum 50ms at first, after that a maximum 100|js are set 

25 (SB1-SB4). 

10 



When the reception clock signal RXC as the feedback signal is not 
converted into "low" in the given time, an error flag is set for error processing, 
when the RXC is converted into "low" in the given time, the error flag is cleared 
(SB5-SB8). 

5 Figure 8c illustrates a check routine which receives the feedback signal 

from the second control unit 2 for preparing the next data after outputting the 
transmission clock signal TXC when the TXC is "high". First, a time for receiving 
the feedback signal from the second control unit 2 is set. In the present example, 
maximum lOOiJS for receiving the feedback signals are set (SC1 , SC2). 

10 When the reception clock signal RXC as the feedback signal is not 

converted into "high" in the given time, an error flag is set for error processing, 
when the reception clock signal RXC is converted into "high" in the given time, the 
error flag is cleared (SC5-SC6) . 

Meanwhile, figures 9 is a signal flow chart of the data reception mode of 

15 the present invention, the method for serial data reception of the present invention 
is described with reference to the accompanying figure 9. Herein, an example of 1 
byte (8 bit) data reception processing is described below. 

When the reception process is started, number (eight) of reception data is 
set, the reception clock signal RXC is checked whether it is "low", when "low" is 

20 not detected in the given time, the error processing is performed (SD1-SD3, SD9). 
But, when "low" is detected, the data reception is performed because the data is 
effective, the check operation is performed repeatedly in order to increase 
reliability of data reception (SD4). After the data reception, a feedback of the 
transmission clock signal TXC is performed, the clock signal TXC becomes the 

25 reception clock signal RXC on the second control unit 2. 

11 



Afterwards, preparation completion for receiving the next data is confirmed, 
when error occurs on the second control unit 2 during the transmission and the 
reception clock signal RXC is not converted into "high" independently, the error 
flag is set after given maximum wait time (SD5). 

5 But, when the data is received normally, a signal for requesting for the next 

data transmission is transmitted to the second control unit 2 by converting the 
clock signal TXC into "high" (SC6, SD7). 

When the data is completely inputted as the set data number through the 
above reception process, the reception process is finished, when the data is 

10 completely not inputted, after returning to the first process (SD1), the above 
process is repeated. 

In the data reception process, when error occurs, not receiving the data 
again, but the transmission data TXD and the transmission clock signal TXC are 
converted into "high" in order to receive the data on the check routine, accordingly 

15 the process returns in order to receive the data on the next check routine. 

As described above, the present invention is capable of accurate data 
transmission and reception by transmitting the data as a certain unit and feedback- 
receiving the confirmation signal during the transmission, operating a first control 
unit voluntarily when error occurs in a second control unit because both control 

20 units are not fixed as a master control unit or a slave control unit, but either control 
unit performs the master control unit function and two-way communication by 
transmitting-receiving the confirmation signal in accordance with the situation, and 
adjusting communication data quantity or communication rate by newly setting the 
protocol between both control units in accordance with the communication 

25 circumstances. Accordingly, the present invention can provide a method for serial 



data communication which can perform the optimum communication in any 
communication circumstances without a circuit design alteration. 

In addition, it is possible to provide normal communication between 
communication units having different control voltage by adding a control voltage 
5 matching circuit between both control units having different bus control voltage. 
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What is claimed is 



1. A method for serial data communication which transmits and 
receives data in two-way, comprising : 

5 transmitting data and a clock signal from a first control unit to a second 

control unit, at the same time checking a reception confirmation signal of the 
second control unit by the first control unit ; and 

receiving the data and the clock signal from the second control unit by the 
first control unit, at the same time checking a transmission confirmation signal of 

10 the second control unit by the first control unit. 

2. The method according to claim 1, wherein said data transmission 
process further includes the steps of : 

(a) confirming whether data was received, starting the data transmission 
15 with a data transmission start signal, and receiving the reception confirmation 

signal from the second control unit ; 

(b) recognizing the data reception of the second control unit, and reversing 
the transmission start signal in order to transmit a next data ; 

(c) transmitting a transmission permission signal which permits the next 
20 data transmission to the first control unit by the second control unit ; and 

(d) feedback-receiving the transmission permission signal. 

3. The method according to claim 1, wherein said data reception 
process further includes the steps of : 

25 (a) receiving a first data from the second control unit and feedback- 

14 



performing a signal for informing tine reception ; 

(b) receiving a preparation signal for informing a next data transmission 
from the second control unit ; 

(c) transmitting the data transmission permission signal to the second 
5 control unit ; and 

(d) transmitting the next data on the second control unit after feedback- 
receiving the data transmission permission signal. 

4. The method according to claim 2, wherein the number of the 
10 transmitted data is adjusted voluntarily in accordance with communication 

circumstances, and is determined in accordance with data processing unit of the 
second control unit. 

5. The method according to claim 2, wherein a transmission error 
15 occurs when the reception confirmation signal is not received. 

6. The method according to claim 2, wherein a point of input time of 
the feedback signal which informs the data reception and processing of the other 
control unit is set in accordance with a processing rate of the second control unit . 

20 

7. The method according to claim 2, wherein the transmitting process 
of the data reception confirmation signal and the data transmission permission 
signal is performed more than two times. 

25 8. An apparatus for serial data communication, comprising : 

15 



two control units for transmitting data with a data transmission start signal 
at a data transmission mode, performing repeatedly the data transmission process 
which feedback-receives a data transmission permission signal and a reception 
permission signal from one control unit to the other control unit and transmits the 
5 data, and transmitting repeatedly the data reception confirmation signal and the 
data transmission permission signal from one control unit to the other control unit ; 

four serial buses for performing serial data transmission between the two 
control units ; 

two pull-up operation units for maintaining control voltage level of the 
10 serial buses at a certain level ; and 

a control voltage matching unit for continuing voltage equilibrium condition 
by muting excessive voltage at grounding side when the control voltage level do 
not coincide with the serial bus due to an operation voltage difference of the pull- 
up operation units. 

15 
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ABSTRACT OF THE DISCLOSURE 



The present invention relates to a method and an apparatus for serial data 
communication, the method comprises a data transmission process which 

5 transmits data from one control unit to the another control unit and at the same 
time checks a reception confirmation signal on each number of the data by 
transmitting a clock signal, and a data reception process which receives the data 
on the one control unit from the other control unit and checks a transmission 
confirmation signal on the each number of the data by transmitting the clock signal. 

10 The apparatus comprises a first and a second control unit for transmitting the data 
with a data transmission start signal at data transmission mode, transmitting the 
data repeatedly while feedback-receiving a data transmission permission signal 
and a reception confirmation signal, and transmitting the data reception 
confirmation signal and the data transmission permission signal to the other 

15 control unit at data reception mode, four serial buses for performing serial data 
communication between the both control units, two pull-up operation units for 
continuing control voltage of the serial buses at a certain level, and a control 
voltage matching unit for continuing voltage equilibrium condition by muting 
excessive voltage at grounding side when control voltage level do not coincide 

20 with the serial bus due to an operation voltage difference of the pull-up operation 
units. 
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International Application Number _ 
amended under PCT Article 19 



_ ; and was 
_(if applicable) 



I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, §1.56. 

I do not know and do not believe the same was ever known or used in the United States of America before 
my or our invention thereof, or patented or described in any prmted publication in any country before my or our 
invention thereof or more than one year prior to this application, that the same was not in public use or on sale in 
the United States of America more than one year prior to this appUcation, that the invention has not been 
patented or made the subject of an inventor's certificate issued before the date of this application in any country 
foreign to the United States of America on an application filed by me or my legal representative or assigns more 
than twelve months (six months for designs) prior to this application, and that no application for patent or 
inventor's certificate on this mvention has been filed in any country foreign to the United States of America prior 
to this application by me or my legal representatives or assigns, except as follows. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)-(d) of any foreign 
app}ication(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which priority 
is claimed: 



Prior Foreign Application(s) 

27295/1999 Korea 



July?, 1999 



(Month/Day/Year Filed) 



Priority Claimed 



(Motith/Day/Year Filed) 



(Month/Day/Year Filed) 



(Month/DayA'ear Filed) 



No 

□ 



No 

□ 



(MonthyOay/Year Filed) 



I hereby claim the benefit under Title 35, United States Code, §11 9(e) of any United States provisional 
applications(s) listed below. 



All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months 
for Designs) Prior to the Filing Date of This Application: 

Country Application Number Date of Filing (MontWDay/Year) 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States and/or PCT 
application(s) listed below and, insofar as the subject matter of each of the claims of this application is not disclosed m the 
prior United States and/or PCT application in the manner provided by the first paragraph of Title 35, United States Code, 
§112, I acknowledge the duty to disclose information which is material to the patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application: 
Insert Prior U.S. 
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I hereby appoint the following attorneys to prosecute this application and/or an international application based 
on this application and to transact all business in the Patent and Trademark Office connected therewith and in connection 
with the resulting patent based on instructions received from the entity who first sent the application papers to the attorneys 
identified below, unless the inventor(s) or assignee provides said attorneys with a written notice to the contrary: 



Terrell C. Birch 
Joseph A. Kolasch 
Bernard L. Sweeney 
Charles Gorenstein 
Leonard R. Svensson 
Andrew D. Meikle 
Joe McKitmey Muncy 
C. Joseph Faraci 



(Reg. No. 
(Reg. No. 
(Reg. No. 
(Reg. No. 
(Reg. No. 
(Reg. No. 
(Reg. No. 
(Reg. No. 



19,382) 
22,463) 
24,448) 
29,271) 
30,330) 
32,868) 
32,334) 
32,350) 



Raymond C. Stewart 
James M. Slattery 
Michael K. Mutter 
Gerald M. Murphy, Jr. 
Terry L. Clark 
Marc S. Weiner 
Donald J. Daley 



(Reg. No. 21,066) 
(Reg. No. 28,380) 
(Reg. No. 29,680) 
(Reg. No. 28,977) 
(Reg. No. 32,644) 
(Reg. No. 32,181) 
(Reg. No. 34,313) 



Send Correspondence to: 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 

P.O. Box 747 • Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willftil false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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